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[571 ABSTRACT

Compounds of formula (I) and pharmaceutically ac-
ceptable salts thereof:

Ar—CO—X-—-—Y—-—Z—0ORy (I)

wherein: Ar is a group of formula (a):
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(a)

wherein either Rj is Ci.¢ alkoxy and one of R3, R4 and
Rs is hydrogen and the other two are selected from
hydrogen, halogen, CF3, CX)¢ alkylthio, C;.7 acyl,
Cis alkoxy, Ci.ig carboxylic acylamino, Ci.¢ alkyl
S(O)n wherein n is 1 or 2, nitro or amino, aminocarbo-
nyl or aminosulphonyl optionally substituted by one or
two groups selected from Ci.¢ alkyl, C3.g cycloalkyl,
Cs.g cycloalkyl Ci.4 alkyl or phenyl Ci.4 alkyl groups
any of which phenyl moieties may be substituted by one
or two groups selected from halogen, CF3, Ci.¢alkyl or
Ci.¢ alkoxy; or Rz is hydrogen and R3, R4 and Rs are
independently selected from hydrogen, Ci.¢ alkyl, hy-
droxy, Ci.¢ alkoxy, Ci.¢ alkylthio or halo; or any two on
adjacent carbon atoms together are Cj.; alkylenedioxy
and the third is hydrogen, Ci.¢ alkyl, Cj.¢ alkoxy or
halo; |

X is NH; when Ar is of formula (a) and R i1s hydro-

gen, ‘
Y is a group of formula (c),

(¢)

Z is C; or C3 polymethylene optionally substituted by
one or two Ci.4 alkyl groups; and

R is hydrogen or Cj.¢ alkyl or ORj is an in vivo
hydrolysable acyloxy group; having gastric motil-
ity enhancing activity, anti-emetic activity and/or
5-HT receptor antagonist activity, and their use as
pharmaceuticals.

10 Claims, No Drawings
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N-(-B-HYDROXYETHYLPIPERID-4-YL ESTERS
AND AMIDES

This invention relates to substituted benzamides and
benzoates having pharmacological activity, to a process
for their preparation and to their use as pharmaceuti-
cals.

J. Pharm and Pharmac. 1977, 29, 147, EP-A-No.
13138, UK Nos. 2100259A and 2125398A, and EP-A-
No. 115983 describe aryl amides and esters having a
cyclic/bicyclic side chain and possessing pharmacologi-
cal activity.

A structurally distinct group of compounds has now
been discovered which compounds have gastric motil-
ity enhancing and/or anti-emetic activity and/or 5-HT
receptor antagonist activity.

Accordingly, the present invention provides a com-
pound of formula (I) or a pharmaceutically acceptable

salt thereof:

Ar—CO-—X—Y—Z—0OR; (I)

wherein:
Ar is a group of formula (a):

(2)

wherein either Ry is Ci.¢ alkoxy and one of R3, R4
and R is hydrogen and the other two are selected
from hydrogen, halogen, CF3, Ci.¢ alkylthio, C.7
acryl, Ci.¢ alkoxy, Ci.10 carboxylic acylamino, Cy.¢
alkyl S(O)n wherein n i1s 1 or 2, nitro or amino,
aminocarbonyl or aminosulphonyl optionally sub-
stituted by one or two groups selected from Cy.s
alkyl, Cj.g cycloalkyl, Ci.g cycloalkyl Cy.4 alkyl or
phenyl Ci4 alkyl groups any of which phenyl moi-
eites may be substituted by one or two groups se-
lected from halogen, CF3, Cy.galkyl or Cy.¢alkoxy;
or Ry 1s hydrogen and R3, R4 and Rs are indepen-
dently selected from hydrogen, Cis alkyl, hy-
droxy, Ci.¢ alkoxy, Ci.¢ alkylthio or halo; or any
two on adjacent carbon atoms together are Ci.p
alkylenedioxy and the third is hydrogen, Cy.¢alkyl,
C1.¢ alkoxy or halo;
or Ar 1s a group of formula (b):

(b)

wherein W 1s CH,, O, S or NR7 wherein Ry 1s
hydrogen, C.¢ alkyl, Cs3.7 alkenyl-methyl, phenyl
or phenyl Ci.4 alkyl either of which phenyl moi-
eties may be substituted by one or two of halogen,
CF3;, Cisalkoxy or Cigalkyl; and Vis CH or N; or
W 1s CH or N and V 1s NR, where R, 1s as defined
for R7 above or CHR,. where R, is as defined for
R¢ below:
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R;1s present when the COX linkage is attached at the
phenyl ring, and is selected from hydrogenk, halo-
gen, CF3, hydroxy, Cj.¢ alkoxy or Cj.¢ alkyl;

Rg is hydrogen, halogen, CF3, Ci.¢ alkyl, Ci.¢ alkoxy,
Ci-s alkylthio, Ci.7acyl, Ci.7 acylamino, C;.¢ alkyl-
sulphonylamino, N-(Cj¢ alkylsulphonyl)-N-Cj.4
alkylamino, Ci.¢ alkyisulphinyl, hydroxy, nitro or
amino, aminocarbonyl, aminosulphonyl, aminosul-
phonylamino or N-(aminosulphonyl)-Cj.4 alkyl-
amino optionally N-substituted by one or two
groups selected from Ci.¢ alkyl, Ci.g cycloalkyl,
Ci.g cycloalkyl Ci.4 alkyl, phenyl or phenyl Ci4
alkyl groups or optionally N-disubstituted by Ca.s
polymethylene;

X i1s NH; or O when Ar is of formula (a) and R; is
hydrogen, or when Ar is a group of formula (b);

Y is a group of formula (c), (d) or (e):

(c)

N—.
(CH2)p (d)
N —
(e)
N_...
(CH2)q

wherein p and q are independently 0 or 1;

Z is Cy or C3 polymethylene optionally substituted by

one or two Cj.4 alkyl groups; and

R is hydrogen or Ci.¢ alkyl or OR; 1s an 1n vivo

hydrolysable acyloxy group.

When Ar is a group of formula (a), examples of R;
when Ci.¢ alkoxy include methoxy, ethoxy and n- and
iso-propoxy. Preferably R is a methoxy group.

Suitable examples of R3, R4 and Rs then include the
following atoms and groups: hydrogen; chloro, bromo,
CF3, methylthio, ethylthio, n and iso-propyithio; for-
myl, acetyl, propionyl, n- and 1so-butyryl; formylamino,
acetylamino, propionylamino, n- and iso-butyrylamino;
methyl, ethyl and n- and iso-propylsulphone, -sulphinyl,
-thia; nitro; methoxy, ethoxy and n- and iso-propoxy;
hydroxy; amino, aminosulphonyl substituted by one or
two methyl, ethyl, n- or 1so-propyl groups, or by Cs, C4
or Cs cycloalkyl or by benzyl optionally substituted as
defined above. Particularly suitable R4 and Rs groups
include hydrogen, halogen, and amino; and as “interme-
diates’’, acylamino and nitro, which can conveniently
be converted to the corresponding amino groups.

Particularly preferred R4 groups include 4-amino and
4-acylamino. Most preferably R4 is 4-amino. Particu-
larly preferred Rs groups include 5-halo, such as 5-
chloro.

In another group of compounds R4 1s hydrogen, 4-
halo (eg chloro), or amino; and Rsis 5-Cy.g alkyl S (O),
(such as 3-methylsulphonyl, -sulphinyl or -thia) or 5-
optionally alkylated aminosulphonyl.
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When R; is hydrogen, examples of R3 include halo,
such as chioro, Ci.¢ alkoxy, such as methoxy, and Ci.¢
alkyl, such as methyl. Preferably Rj is chloro.

Examples of R4 then include hydrogen, halo, such as
chloro, hydroxy and Ci.s alkoxy such as methoxy. Pref-
erably R4 is hydrogen or chloro.

Examples of Rs then include hydrogen, halo such as
chloro, Ci.¢ alkoxy, such as methoxy, and Ci.¢ alkyl,
such as methyl. Preferably Rsis hydrogen or chloro. W
1s often NR7and Vis CH or N; or Wis N and V i1s NR,
whereln R, is as defined for R, or Wis N and V is NR.
wherein R, 1s as defined for Re.

Suitable values for Ry or R, include hydrogen,
methyl, ethyl, n- and 1so-propyl; prop-2-enyl, but-2-
enyl, but-3-enyl, 1-methylenepropyl, and 1-methylprop-
2-yl in their E and Z forms where stereoisomerism
exists, phenyl and benzyl optionally substituted by one
or two of chloro, bromo, CF3, methoxy, ethoxy, n-and
iso-propoxy, methyl, ethyl, n- and iso-propyl. Often
R7/R,1s hydrogen, methyl or ethyl.

Suitable values for Ry when present include hydro-
gen, chloro, bromo, CF3, methoxy, ethoxy, n- and iso-
propoxy, methyl, ethyl, n- and 1so-propyl.

Often the -COX- linkage is attached at positions 3 or
6, as depicted in formula (b).

Values for Rg include hydrogen, fluoro, chioro,
bromo, CF3, methyl, ethyl, methoxy, ethoxy, meth-
ylthio, ethylthio, acetyl, propionyl, acetylamino, me-
thylsulphonylamino, methylsulphinyi, hydroxy, nitro;
and amino, aminocarbonyl, aminosulphonyl, aminosul-
phonylamino or N-(aminosulphonyl)-methylamino any
of which may be optionally substituted by one or two
methyl groups or by a cyclopentyl or cyclohexyl group
or disubstituted by Cs4 or Cs; polymethylene; Rg is often
hydrogen or S-fluoro.

X 1s often NH.

Examples of Z include C; or C3 polymethylene op-
tionally substifuted by one or two methyl groups.

Z 1s preferably —(CHj),—.

Suitable values for R include hydoge, methyl, n- and
1So-propyl, n-, 1so- and tert-butyl; or OR is Ci.¢ al-
kanoyloxy, propionoxy, benzoyloxy or benzenesul-
phonyloxy either being optionally substituted in the
phenyl ring by one or two substituents selected from
Ci.4 alkyl, Cy4 alkoxy, trifluoromethyl, halogen or ni-
tro, or sulphonyloxy groups, for example C;.¢alkanesul-
phonyloxy group, such as methanesulphonyloxy.

The pharmaceutically acceptable salts of the com-
pounds of the formula (I) include acid addition salts
with conventional acids such as hydrochloric, hydro-
bromic, boric, phosphoric, sulphuric acids and pharma-
ceutically acceptable organic acids such as acetic, tar-
taric, maleic, citric, succinic, benzoic, ascobic, methane-
sulphonic, a-keto glutaric, a-glycerophosphoric, and
glucose-1-phosphoric acids.

The pharmaceutically acceptable salts of the com-
pounds of the formula (I) are usually acid addition salts
with acids such as hydrochloric, hydrobromic, phos-
phoric, sulphuric, citric, tartaric, lactic and acetic acid.

Preferably the acid addition salt is the hyrochloride
salt.

Examples of pharmaceutically acceptable salts in-
clude quaternary derivatives of the compounds of for-
mula (I) such as the compounds quaternised by com-
pounds Rg-T wherein Rgi1s Cy.g alkyl, phenyl-C;_¢ alkyl
or Cs.7 cycloalkyl, and T is a moiety corresponding to
an anion of an acid. Suitable examples of Rg include
methyl, ethyl and n- and iso-propyl; and benzyl and

10

4

phenethyl. Suitable examples of T include halide such
as chloride, bromide and iodide.

Examples of pharmaceutically acceptable salts of the
compounds of formula (I) also include internal salts
such as pharmaceutically acceptable N-oxides.

The compouns of the formula (I), their pharmaceuti-
cally acceptable salts, (including quaternary derivatives
and N-oxides) may also form pharmaceutically accept-
able solvates, such as hydrates, and these are included
whereever a compound of formula (I), or a salt thereof,
is herein referred to. |

It will of course be realised that some of the com-

- pounds of the formula (I) have chiral or prochiral cen-
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tres and thus are capable of existing in a number of
stereoisomeric forms including enantiomers. The inven-
tion extends to each of these stereoisomeric forms (in-
cluding enantiomers), and to mixtures thereof (includ-
ing racemates). The different stereoisomeric forms may
be separated one from the other by the usual methods.

It will also be realised that compounds of the formula
(I) wherein Ry i1s hydrogen can exist as two tautomeric
forms i.e. that wherein R7is hydrogen and V is CH or
N and that wherein R, 1s hydrogen and W is N. The
invention extends to each of these forms and to mixtures
thereof. The predominant tautomeric form is usually
that wherein R7 is hydrogen.

It will also be realised that the side chain Y—2—O0R;
may be in an endo or exo orientation with respect to
ArCOX. The endo orientation is preferred.

A group of compounds within formula (I) is of for-
mula (II):

CONH—-Y—Z—OR, (II)

Rzl

Rl
R.41

wherein

Ro!lis Ci.¢ alkoxy;

R4! is amino or Ci.7 alkanoylamino;

Rs! is halo or Ci_¢ alkylthio;
and the remaining variables are as defined in formula
(I). Suitable examples and preferred values for all the
variables in formula II are as described for the corre-
sponding variables under formula (I).

There 1s a further group of compounds within for-
mula (I) of formula (I1I):

COX—Y—Z=—0R (IID)

R52 R31

R42

wherein

R3l is halo, C;.¢ alkoxy or Ci.¢ alkyl;

R42 is hydroen or Ci.7 alkoxy:

Rs2 is halo, Ci.¢ alkoxy or Cj.¢alkyl; and the remain-

ing variables are as defined in formula (I).

Suitable examples and preferred values for all the
variables in formula III are as described for the corre-
sponding variables under formula (I).
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There is another group of compounds within formula
(I) of formula (IV):

COX—Y—Z—O0R; (IV)

O v

w.-"’

Re¢

wherein the variables are as defined in formula (I).
Suitable examples and preferred values for the vari-
ables are as described for the corresponding variables
under formula (I). |
- There are three sub-groups within each of formulae

5

10

(IT) (III) and (IV) wherein R is respectively a group of 5

formula (c), (d) or (e) as defined.

The invention also provides a process for the prepara-
tion of a compound of formula (I) which process com-
prises reacting a compound of formula (V):

Ar G (V)

with a compound of formula (VI):

L—Y—-—R1 (V)

wherein: G is COQ where Q is a group displaceable by
a nucleophile, and L 1s NH; or OH or a reactive deriva-
tive thereof; R11is Z—OR; as defined in formula (I) or
a hydrogenolysable protecting group; and the remain-
ing variables are as hereinbefore defined; and thereafter
optionally converting any Ry, R3, R4, R5, Rg, Rzand Ry,
group or Rj; group to another Ry, R3, R4, Rs, R, Rg
and Rp group or to Z—OR | respectively, and optionally
forming a pharmaceutically acceptable salt of the resul-
tant compound of formula (I).

Examples of leaving groups Q displaceable by a nu-
cleophile include halogen such as chloro and bromo,
hydroxy, carboxylic acyloxy such as Ci.4 alkanoyloxy
or Ci.4 alkoxycarbonyloxy and activated hydrocar-
byloxy such as pentachlorophenoxy.

Alternatively, when G is COQ, Ar is of formula (b)
and W 1s NH in formula (V), a nitrogen heterocycle
may act as the leaving group i.e. that obtained by reac-
tion of a compound of formula (V) wherein G 1s COH
with thionyl chloride to give a diindazolo|[2,3-a,2’,3'-d]-
pyrazine-7,14-dione.

If a group Q is a halide, then the reaction is preferably
carried out at non-extreme temperatures in an inert
non-hydroxylic solvent, such as benzene, dichlorometh-
ane, toiuene, diethyl ether, tetrahydrofuran (THF) or
dimethylformamide (DMF). It is also preferably carried
out in the presence of an acid acceptor, such as an or-
ganic base, in particular a tertiary amine, such as trieth-
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which can also function as the solvent. Alternatively,
the acid acceptor can be inorganic, such as calcium
carbonate, sodium carbonate or potassium carbonate.
Temperatures of 0°~100° C., in particular 10°-80° C. are
suitable.

If a group Q 1s hydroxy, then the reaction is generally
carried out in an inert non-hydroxylic solvent, such as
dichloromethane, THF or DMF optionally in the pres-
ence of a dehydrating agent such as a carbodiimide, for
example dicyclohexylcarbodiimide. The reaction may
be carried out at any non-extreme temperature, such as
—10° to 100° C., for example, 0° to 80° C. Generally,
higher reaction temperatures are employed with less
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active compounds whereas lower temperatures are em-
ployed with the more active compounds.

If a group Q is carboxylic acyloxy, then the reaction
is preferably carried in substantially the same manner as
the reaction when Q is halide. Suitable examples of
acyloxy leaving groups include Cj.4 alkanoyloxy and
Ci.4 alkoxycarbonyloxy, in which case the reaction is
preferably carried out in an inert solvent, such as di-
chloromethane, at a non-extreme temperature for exam-
ple ambient temperatures in the presence of an acid
acceptor, such as triethylamine. Cj.4 alkoxycar-
bonyloxy leaving groups may be generated in situ by
treatment of the corresponding compound wherein Q 1s
hydroxy with a Ci4 alkyl chloroformate.

If a group Q is activated hydrocarbyloxy then the
reaction is preferably carried out in an inert polar sol-
vent, such as dimethylformamide. It is also preferred
that the activated hydrocarbyloxy group 1s a pentachlo-
rophenyl ester and that the reaction 1s carried out atam-
bient temperature.

When the leaving group Q is a nitrogen heterocycle
as hereinbefore described the reaction is carried outin a
similar manner as when Q is a halide.

When L 1s OH or a reactive derivative thereof, the
reactive derivative is often a salt, such as the lithium
salt.

Pharmaceutically acceptable salts of the compounds
of this invention may be formed conventionally.

The salts may be formed for example by reaction of
the base compound of formula (I) with a pharmaceuti-

cally acceptable organic or inorganic acid.

It will be apparent that compounds of the formula (I)
containing an Ry, R3, R4, Rs5, Rg, Rz or Ry group which
is convertible to another Ry, R3, R4, Rs, Rg, Ry or Ry
group are useful novel intermediates. A number of such
conversions is possible not only for the end compounds
of formula (I), but also for their intermediates as fol-
lows: '

(1) a hydrogen substituent i1s convertible to a nitro
substituent by nitration;

(ii) a nitro substituent is convertible to an amino sub-
stituent by reduction;

(iii) a C1.7 acylamino substituent is convertible to an
amino substituent by deacylation;

(1v) an amino substituent is convertible to a Cy.4 acyl-
amino substituent by acylation with a carboxylic acid
derivative;

(v) a hydrogen substituent is convertible to a halogen
substituent by halogenation;

(vi) a Cy.6 alkylthio or Ci.¢ alkylsulphinyl substituent
is convertible to a Ci.¢ alkylsulphinyl or a C.¢ alkylsul-
phonyl substituent respectively by oxidation;

(vil) an amino, aminocarbonyl, aminosulphonyl,
aminosulphonylamino or N-(aminosulphonyl)-N-Cj.4
alkylamino substituent is convertible to a corresponding
substituent substituted by one or two groups selected
from Ci.g alkyl, Cs.3 cycloalkyl, Ci.4 alkyl or phenyl
Ci14 alkyl groups any of which phenyl groups may be
substituted by one or more groups selected from halo-
gen, trifluoromethyl, Ci.¢ alkyl, Ci.¢ alkoxy and nitro,
or disubstituted by Cs.5 polymethylene, by N-alkyla-
tion;

(vill) an amino substituent is convertible to a Ci.
alkylsulphonylamino group or an  aminosul-
phonylamino group optionally N-substituted as defined
by acylation with a Cj.¢ alkylsulphonyl chloride or
di-substituted aminosulphonyl chloride.
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(1x) A Ci.4 alkylamino substituent group is convert-
ible to a N-(Ci.s alkylsulphonyl)N-Ci4 alkylamino
group or an N-(aminosulphonyl)N-Ci14 alkylamino
group optionally N-substituted as defined by acylation
with a Ci.¢ alkylsulphonyl chloride or di-substituted
aminosulphonyl chloride. |

Conversions (i) to (ix) are only exemplary and are not
exhaustive of the possibilities.

In regard to (i), nitration is carried out in accordance
with known procedures.

In regard to (ii), the reduction is carried out with a
reagent suitable for reducing nitroanisole to aminoani-
sole.

In regard to (iii), deacylation is carried out by treat-
ment with a base, such as an alkali metal hydroxide.

In regard to (iv), (viil), and (ix) the acylation is car-
ried out with an acylating agent, such as the corre-
sponding acid or acid chloride. Formylation is carried
out with the free acid.

In regard to (v), halogenation is carried out with
conventional halogenating agents.

In regard to (vi), oxidation is carried out at below
ambient temperatures in a non-aqueous solvent, such as
a chlorinated hydrocarbon, in the presence of an or-
ganic peracid, such as 3-chloroperbenzoic acid, or in
water in the presence of a soluble strong inorganic 0xi-
dant, such as an alkali metal permanganate or in aque-
ous hydrogen peroxide. It will be realised that this pro-
cess may also N-oxidise the N-moiety in the side chain
and suitable precautions will routinely be taken by the
skilled man.

In regard to (vii), alkylation 1s carried out with a
corresponding alkylating agent such as the chloride or
bromide under conventional conditions.

Examples of R11 when a hydrogenolysable protecting
group include optionally substituted benzyl groups,
such as benzyl optionally substituted by one or two of
halogen, CF3, Ci.4 alkoxy or C;4 alkyl groups. Such
benzyl groups may, for example, be removed, when an
Ar substituent(s) is/are other than halogen, by conven-
tional transition metal catalysed hydrogenolysis to give
compounds of formula (VIII):

Ar-—-CO—X—Y—H (VII)
The invention also provides a further,process for the
preparation of a compound of formula (I) which com-
prises N-substituting a compound of formula (VII), and
optionally forming a pharmaceutically acceptable salt
of the resulting compound of formula (I). In this further
process of the invention, ‘N-substitution’ comprises the
substitution of the N-atom in Y in formula (VII) by a
group Z—OR . This may be achieved by reaction of the
compound of formula (VII) with a compound Qy—-
Z—0OR where Q3 is a leaving group.

Suitable values for QQ; include groups displaced by
nucleophiles, such as CI, Br, I, OSO;CH3 or
OS0,CsH4CH3. Favoured values for Q3 include Cl, Br
and I.

The reaction may be carried out under conventional
alkylation conditions, for example in an inert solvent
such as dimethyformamide, acetone or dimethylsulph-
oxlde 1n the presence of an acid acceptor such as potas-
sium carbonate. Generally the reaction is carried out at
non-extreme temperature such as at ambient or slightly
above. :

Alternatively, N-substitution may be carried out,
when Z 1s —(CH3),— in the resultant compound of
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formula (I), by reaction with ethylene oxide in an inert
solvent such as those described above.

Compounds of formula (I) wherein R is H may be
converted to compounds wherein R is alkyl or OR;
acyloxy by conventional alkylation or acylation meth-
ods.

Alkylation is carried out under conventional condi-
tions in an inert solvent at a non-extreme temperature
such as ambient temperature or slightly above or at
reflux temperature. The alkylating agent has a leaving
group that 1s readily displaceable by a nucleophile.
Examples of leaving groups include halide, such as
chloride, bromide or 1odide, or labile acyloxy groups,
such as mesyloxy and tosyloxy.

Acylation is carried out under conventional condi-
tions with an acylating agent which has an acyl group
capable of forming an in vivo hydrolysable acyloxy
group and leaving group, such as halide, for example
chloride and bromide, and hydrogen. When halide is
the leaving group, the reaction is generally carried out
in the presence of a base. When hydroxy is the leaving
group, the reaction is generally carried out in the pres-
ence of a dehydrating agent, such as dicyclohexylcarbo-
diimide, in an inert solvent at non-extreme temperature,
such as ambient temperature or slightly above, or reflux
temperature.

Compounds of formula (I) wherein R, is alkyl or
OR 1s acyloxy may be converted to compounds
wherein Ry is H by dealkylation or hydrolysis respec-
tively.

Dealkylation may be carried out conventionally by
warming with aqueous hydrobromic acid or by treat-
ment with pyridine hydrochloride, boron tribromide,
boron trilodide or iodotrimethylsilane.

An in vivo hydrolysable acyloxy group is convertible
to R1=H by acid or base hydrolysis.

Before carrying out any of these conversions, the
effect, if any, on other substituents should be consid-
ered, and such reagents as are appropriate should be
selected together with the adoption of such precaution-
ary measures as are necessary. For example, O-alkyla-
tion and O-acylation may also produce N-alkylated and
N-acylated products respectively unless the nitrogen
atom(s) is (are) previously protected. This may be
achieved by carrying out the alkylation or acylation
reaction in a strong acid, such as trifluoroacetic acid,
which protonates, and thereby protects, the nitrogen
atom(s).

The compounds of formula (V) and (VI) wherein
R is a protecting group are known or are preparable
analogously to, or routinely from, known compounds.

Compounds of formula (VI) wherein R1;is Z—OR,
other than the compounds wherein Y is of formula (a)
and Z 1s —(CHj);— are novel and form an aspect of the
present invention.

The compounds of the present invention have gastric
motility enhancing and/or anti-emetic activity and/or
5-HT antagonist activity. Compounds having gastric
motility enhancing activity are useful in the treatment
of disorders such as retarded gastric emptying, dyspep-
sia, flatulence, oesophageal reflux and peptic ulcer.
Compounds having 5-HT antagonist activity are useful
in the treatment of migraine, cluster headaches, trigemi-
nal neuralgia and/or cytotoxic agent or radiation in-
duced nausea and vomiting. Examples of cytotoxic
agents include cisplatin, doxorubicin and cyclophospha-
mide. Compounds which are 5-HT antagonists may also
be of potential use in the treatment of CNS disorders
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such as anxiety and psychosis; arrhythmia, obesity and
irritable bowel syndrome.

The compounds of formula (I) of interest for their
5-HT antagonist activity are the compounds of formula
(I) wherein Ar is of formula (a) and R is hydrogen, or
Ar is of formula (b). Compounds of formula (I) of par-
ticular interest for their gastric motility enhancing ac-
tivity and anti-emetic activity are the compounds of
formula (I) where Ar is of formula (a) and R 1s Cy4
alkoxy. |

The invention also provides a pharmaceutical compo-
sitton comprising a compound of formula (I), or a phar-
maceutically acceptable salt thereof, and a pharmaceuti-
cally acceptable carrier.

Such compositions are prepared by admixture and are
suitably adapted for oral or parenteral administration,
and as such may be in the form of tablets, capsules, oral
liquid preparations, powders, granules, lozenges, recon-
stitutable powders, injectable and infusable solutions or
suspensions or suppositories. Orally administrable com-
positions are preferred, since they are more convenient
for general use.

Tablets and capsules for oral administration are usu-
ally presented in a unit dose, and contain conventional
excipients such as binding agents, fillers, diluents, tablet-
ting agents, lubricants, disintegrants, colourants, fla-
vourings, and wetting agents. The tablets may be coated
according to well known methods in the art, for exam-
ple with an enteric coating.

Suitable fillers for use include cellulose, mannitol,
lactose and other similar agents. Suitable disintegrants
include starch, polyvinylpolypyrrolidone and starch
derivatives such as sodium starch glycollate. Suitable
lubricants include, for example, magnesium stearate.

Suitable pharmaceutically acceptable wetting agents
include sodium lauryl sulphate. Oral liquid preparations
may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups, or elixirs, or
may be presented as a dry product for reconstitution
with water or other suitable vehicle before use. Such
liquid preparations may contain conventional additives
such as suspending agents, for example sorbitol, syrup,
methyl cellulose, gelatin, hydroxyethylcellulose, car-
boxymethylcellulose, aluminium stearate gel or hydro-
genated edible fats, emulsifying agents, for exampie
lecithin, sorbitan monooleate, or acacia; non-aqueous
vehicles (which may include edible oils), for example,
almond oil, fractionated coconut oi1l, oily esters such as
esters of glycerine, propylene glycol, or ethyl alcohol;
preservatives, for example methyl or propyl p-hydrox-
ybenzoate or sorbic acid, and if desired conventional
flavouring or colouring agents.

Oral liquid preparations are usually in the form of
aqueous or oily suspensions, solutions, emulsions, syr-
ups, or elixirs or are presented as a dry product for
reconstitution with water or other suitable vehicle be-
fore use. Such liquid preparations may contain conven-
tional additives such as suspending agents, emulsifying
agents, non-aqueous vehicles (which may include edible
oils), preservatives, and flavouring or colouring agents.

‘The oral compositions may be prepared by conven-
tional methods of blending, filling or tabletting. Re-
peated blending operations may be used to distribute the
active agent throughout those compositions employing
large quantities of fillers. Such operations are, of course,
conventional in the art.

For parenteral administration, fluid unit dose forms
are prepared containing a compound of the present
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invention and a sterile vehicle. The compound, depend-
ing on the vehicle and the concentration, can be either
suspended or dissolved. Parenteral solutions are nor-
mally prepared by dissolving the compound in a vehicle
and filter sterilising before filling into a suitable vial or
ampoule and sealing.

Advantageously, adjuvants such as a local anaes-
thetic, preservatives and buffering agents are also dis-
solved in the vehicle. To enhance the stability, the com-
position can be frozen after filling into the vial and the
water removed under vacuum.

Parenteral suspensions are prepared in substantially
the same manner except that the compound is sus-
pended in the vehicle instead of being dissolved and
sterilised by exposure of ethylene oxide before suspend-
ing in the sterile vehicle. Advantageously, a surfactant
or wetting agent is included in the composition to facili-
tate uniform distribution of the compound of the inven-
tion.

The invention further provides a method of treatment
or prophylaxis of disorders relating to impaired gastro-
intestinal motility and/or emesis and/or migraine, clus-
ter headaches, trigeminal neuralgia and/or cytotoxic
agent or radation induced vomiting in mammals, such as
humans, which comprises the administration of an ef-
fective amount of a compound of the formula (I) or a
pharmaceutically acceptable salt thereof.

An amount effective to treat the disorders hereinbe-
fore described depends on the relative efficacies of the
compounds of the invention, the nature and severity of
the disorder being treated and the weight of the mam-
mal. However, a unit dose for a 70 kg adult will nor-
mally contain 0.5 to 1000 mg for example 1 to 500 mg,
of the compound of the invention. Unit doses may be
administered once or more than once a day, for exam-
ple, 2, 3 or 4 times a day, more usually 1 to 3 times a day,
that is in the range of approximately 0.001 to 50
mg/kg/day, more usually 0.002 to 25 mg/kg/day.

No adverse toxicological effects are indicated at any
of the aforementioned dosage ranges.

The inventign also provides a compound of formula.
(I) or a pharmaceutically acceptable salt thereof for use
as an active therapeutic substance, in particular for use
in the treatment of disorders relating to impaired gastro-
intestinal motility and/or emesis and/or migraine, clus-
ter headaches, trigeminal neuralgia and/or cytotoxic
agent or radiation induced vomiting.

The following Examples illustrative the preparation
of compounds of formula (I); the following Descrip-
tions illustrate the preparation of intermediates.

DESCRIPTION 1
3a-Amino-8-(B-hydroxyethyl) tropane

(D1)

N—CH->CH;OH
H>N

Following the procedure described in EP-A-No. 13138,
a solution of 8-(B3-hydroxyethyl)tropan-3-one oxime
(7.0 g) was reduced with sodium (7.0 g) in amyl alcohol
(200 ml) to give the crude 3a-amino-8-(8-hydroxyethyl)
tropane {ca. 100%).

Prepared similarly was 3a-amino-8-(8-methoxyethyl)
tropane.
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EXAMPLE 1

4-Acetamido-5-chloro-2-methoxy-N-(1'-8-hydroxye-
thylpiperid-4-yl)benzamide (E1)

12
-continued
1.95-2.15 (m, 2H)
1.46-1.70 (m, 2H)

d
D
ED EXAMPLES 3 TO 7
CO—NH N—CH;CH,;0H Prepared similarly were:
OCH3 10 |
(exo)-4-Amino-5-chloro-2-methoxy-N—(8'-3- hydroxyethyl-
tropan-3‘-yl)benzamide (E3)
(E3)
Cl
N—CH->CH,0OH
NHCOCH;3; s CO—NH
A solution of 4—acetamid0-5-chlbro-2-methoxybenzoyl OCHj
chloride (1.0 g), 4-amino-1-8-hydroxyethylpiperidine
(E. E. Mikhina and M. V. Rubtsov, Zh. Obshch. Khim.,
1963, 33, 2167) (0.54 g) and triethylamine (0.6 ml) in 20
toluene (200 ml) was stirred at r.t. overnight. The prod-
uct was extracted into 2N HCI (2X20 ml) and re-
extracted into CH;Cl; (3 X50 ml) after basification of m.p. 219° C.
the aqueous extract with KyCOs3. The crude product _ ,
was purified by column chromatography (Alumina, ’s (810)-4-Ammo-5t-:sll::ﬁ-rgith;!;};1i\;“((§;f-methox}'ethyl-
CHCl5) to give El (0.4 g, 29%). pafi=2 =y /b © E4)
N—CH>;CH->OCH:3;
NMR (CDCl5) L
o 8.18 (s, 1H) CO—NH
3.05 (s, 1H) 10 OCH3
7.40-8.05 (m, 2H)
3.82 (s, 3H)
3.20-4.10 (m, 4H)
2.18 (s, 3H)
0.40-3.20 (m, 10H)
35
m.p. 168° C.
EXAMPLE 2
4-Amino-5-chloro-2-methoxy-N-(1'-8-hydroxyethyl- (end0)'4'Amm°'t5;;h;ii§f_2~'§; ;:::;ge_(-égs;‘&hydmxye{hyl'
piperid-4-yl)benzamide (E2) P ’ (ES)
40
(E2) N—CH>CH,OH
CO—NH N—CH,;CH,OH CO—NH
OCH
OCH3 45 :
Cli
Cl
NH>
N 50
m.p. 189-192° C.
A solution of E1 (0.4 g) in ethanol (10 ml) containing
0.6N NaOH (4 ml) was heated on a steam bath for 1.5 h. (endo)-4-Amino-5-chloro-2-methoxy-N—(8'-G-methoxyethyl-
The solvent was removed under reduced pressure and tropan-3'-yljbenzamide (E6) 6

the product extracted into CH,Cl; (3 X40 ml). Recrys- &

tallisation of the crude product from ethyl acetate gave N—CH,;CH,0CHj

E2 (0.23 g, 619%) m.p. 182°-4° C.

| CO—-NH
NMR (CDCl3) OCH;
5 8.09 (s, 1H) 60
71.55-7.73 (m, 1H)
6.29 (s, 1H)
4.45 (brs, 2H) Cl
3.94-4.12 (m, {H)
3.88 (s, 3H) NH
3.56-3.70 (m, 2H) 65
3.03 (brs, 1H) m.p. 190° C.
2.76-2.95 {m, 2H) '
2.50-2.66 (m, 2H) (endo)-N=—(8'-B-hydroxyethyltropan-3'-yl)-1-methyl-
2.22-2.43 (m, 2H) indazole-3-carboxamide (E7)
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(E7)
N—CH>,CH,OH
CONH
|
N
Ilq.n-""
CH3
m.p. 263-5° C.

The corresponding 8'8-acetyl derivatives of E5 and
E7 are prepared analogously or by acetylation of the
corresponding hydroxy compound.

PHARMACOLOGICAL DATA
1. Intragastric Pressure in the Rat

Intragastric pressure changes were recorded from
fasted conscious and restrained rats using a saline filled
catheter inserted into the lumen of the stomach via a
permanent gastric fistula. The catheter was connected
to a physiological pressure transducer and pressure
changes recorded on a hot wire pen recorder. An index
of activity was obtained by measuring the average
height of pressure waves during 10 minute periods.
Values for 4 such periods were obtaimed during assess-
ment of spontaneous activity prior to dosing and for the
40 minute period following dosing with compound or
vehicle. The Student’s “t” test was applied to the mean
values obtained for activity prior to and post treatment.
Groups of 10 animals were used for each treatment.

The compound of Example 2 had an EDsp value of
=0.5 mg/kg s.c., and the compound of Example 4 had
an EDsg value of =1.0 mg/kg s.c.

2. Intraluminal Pressure in the Heidenhain Pouch of the
Dog

Pressure changes were recorded via a saline filled
catheter inserted, with airtight closure, into the fistula
of a chronic Heidenhain pouch of the previously fasted
and lightly restrained conscious dog. The catheter was
connected to a physiological pressure transducer and
pressure changes recorded on a hot wire pen recorder.
Compounds were administered when the motility was
in a phase of relatively low activity and the dose range
determined which induced an increase in the amplitude
of rhythmical contractions for a period of at least 4-5
minutes.

The compound of Examples 2, 5 and 6 were active at

a dose of 0.01 mg/kg s.c.
~ We claim:

1. A compound according formula (II):
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(11}

CO—NH N—CH>CH,;0H
Rgl
Rs!
R41
wherein
Ralis Cy.¢ alkoxy;
R4} is amino or Cj.7 alkanoylamino;

Rs! is halo or Ci.¢ alkylthio.

2. A compound according to claim 1 wherein R3! is
methoxy, R4l is amino and Rs! is chloro, bromo or
methylthio.

3. A pharmaceutical composition for the treatment of
disorders relating to migraine or cluster headaches com-
prising an effective amount of a compound of formula
(II) as defined in claim 1, or a pharmaceutically accept-
able salt thereof, and a pharmaceutically acceptable
carrier.

4. A method of treatment of disorders relating to
migraine or cluster headaches which comprises the
administration of an effective amount of a compound of
formula (II) as defined in claim 1, or a pharmaceutically
acceptable salt thereof.

5. A pharmaceutical composition for the treatment of
disorders relating to trigeminal neuralgia comprising an
effective amount of a compound of formula (II) as de-
fined in claim 1, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.

6. A method of treatment of disorders relating to
trigeminal neuralgia which comprises the administra-
tion of an effective amount of a compound of formula
(I1) as defined in claim 1, or a pharmaceutically accept-
able salt thereof.

7. A pharmaceutical composition for the treatment of
disorders relating to impaired gastro-intestinal mottlity
or emesis comprising an effective amount of a com-
pound of formula (I]) as defined in claim 1, or a pharma-
ceutically acceptable salt thereof, and a pharmaceuti-
cally acceptable carrier.

8. A method of treatment of disorders relating to
impaired gastro-intestinal motility or emesis which
comprises an effective amount of a compound of for-
mula (II) as defined in claim 1, or a pharmaceutically
acceptable salt thereof.

9. A pharmaceutical composition for the treatment of
disorders relating to impaired gastro-intestinal motility
and emesis comprising an effective amount of a com-
pound of formula (I) as defined 1n claim 1, or a pharma-
ceutically acceptable salt thereof, and a pharmaceuti-
cally acceptable carrier.

10. A method of treatment of disorders relating to
impaired gastro-intestinal motility and emesis which
comprises the administration of an effective amount of a
compound of formula (I) as defined in claim 1, or a

pharmaceutically acceptable salt thereof.
* * *x * x
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